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Dear CabCy: 

F i r s t  of a l l ,  Let :x eny that I thouj;ht Leriin, who tends t o  %e content ious ,  
d i d  R rcosonahly fair joh on molecular drive.  He did, a:; you saIrt ,  get the 
$ & e f t n i t i o n  iwrc o r  less strai;ht and hc r;ummarizcc? SORE of the  dirta in support. 
Second, from your poin t  of vlew, widespread discussion o f  your proposa ls  should 
b c  seen as very cons t ruc t ive .  M:en  OR^; proposet: a V i g "  idea ,  ane s h o u ~ t !  expect 
rl "big" response. But the discuesion inl ierant  I R  t he  response i s  E cricical. a n d  
d e s i r a b l e  testin,; grow+.  So far I t h i n k  nolecular d r i v e  is stantllng: UT uell .  
For r?y 9wri par t ,  I a?. unable t o  adif to t h e  discussion of speciatfott since X an 
s i n p l y  too  iynorsnt OR thc whole subject. 

?.I i\ou, w i t h  reaard t o  t he  " t iniversal  pi.ieno13enon" probler?. The quote is sonewhat 
n ~ b i g u o u s .  !:olecular drive R ~ Y  he  universal i n  t h e  sense thrct it goes on i n  s l l  
species and i n  vany qenes. On the other  h m d ,  there may be s o w  genes that are 
"protected" frori d r i v e  e i t h e r  by molecular ncchanisns  or by s e l e c t i v e  presstlre.. . 
could t h a t  5c t ihat  was neant by n o t  ke ing  universal? I don't t h ink  it he lps  you 
n t  a l l  t o  insist on absolrite untversafity. Everything we know about hiolofiy t e l l s  
US t h a t  r u l e s  are there t o  be broken. Look a t  t h e  sene t i c  code i n  mitochondria. 

Regarding yoi:r s p e c i f i c  questions t o  ne, the followfnp,. Vc have publfshcd 
the sequcnces of two ronkcy M u s  (sea attached). They differ as nuch fror? one 
another as they do f r o n  the known huran Alus and the various hunnn M u s  d i f f e r  
f r o n  O T ~ C  another  t o  the saae extent.  Therefore, while t h e  r w ~ i v e  differences 
between the rodent and private hlus arc clear, there is no information regard ing  
interspecies differences for  A l u  within old world prinates.  Schnic! has done s o r e  
vork on cobiparat1ve structure of p t i n a t e  Alus which suggests that the sort  of 
interspecies differences you are lookinR for m i E h t  indeed ex ie t  (reference: %tick 
and Schnlrf, J. !!ol. Evol. 17, 142-155, 19C1) Regardinz t h e  o l d  world primates 
however, the r e l evan t  data  are simply not  avni lab le .  Eecayse of the nature of 
the Alu seqt:cnces, it is impossible to look a t  the c l a s s  a s  a r~hole....~neat 
restriction curs do not exist. Arid a8 you have. po in ted  out in your letter, whole 
farnily analysis i~ what is needed. 
information EROW c lesr ly  that there are subclasses o f  Alu sequences t r i t h in  t?czch 
specie~i.  

Rcgardin,s! Lzlu f add one more point. Recent 

First, there are t h e  genes for 7s RNA (Iklli and cowarkers). 



These are Alu “Cmonomer* units broken by an insert ion of about 150 hase pairs of 
sequence unrelated to .Uu. 
anc! hunan 75 KHAs (the gene products) arc essentially Identical. 
sone Alus ere homgenized within a species, the 7s genes appear ir?mune. 
conservation f i t 6  with the recently reported c r i t i c a l  function of 7s RNA (paper 
by Blobel  in recent Nature). 
an odd-ball r:onkcy Alu (actual ly ,  it is tha sequence I referred to as LS-2 in 
my ta lk  i n  Ju ly) .  It hybridizes only very weakly with a c l o n e d  Alci probe and 
in the regions of homology dlverges nom than 20 percent from human A l i i  consensus. 
In two regions it is  not  a t  all horzrologous t o  typical &us. ‘Rie poly A s tretch 
at the end of the f irst  clononer is xepleced by alternating hCs and the end of 
the S ~ C O R ~ !  nonomer, jus t  before the poly A stretch,  is completely different. 
Jeff also  recognized that the AC alternatfng stretch just described by h n a d a  
a t  al. (PUAS 79, 6455), i n  hman DNA i o  flanked on one a i d e  by what are clearly 
A l u  scquences. 

n e  segaent .18 highly conserved since the rodent 

The 
Thus, while 

Second, Jeff Saffer in my lab recently sequenced 

Therefore, this type of Mu may well represent a new clas8. 

Finally to get to the mOst importllnt point.  The Kpn family in primates i.5 

emerging as q u i t e  comparrahXe to KIF. 
and Plyself M t l i d i  LnCludafi the critical information. 
fkicleic Acids Research but we have not yet  heard i f  i t  i s  accepted. So that  
you don’t have t o  wade through what is less interesting to you, I have narked 
the relevant  discussions and data. In short, the r e s t r i c t i o n  analysis c lear ly  
says that t t i f f  erent subfam3.lies fiava different f reqwncies  i n  nonkeye compared 
to humans. ’Rie abundant 1.9 kbp IfindIII fragment of humans $6 the one Laura 
?lrrnuelidis sequenced; in lnonk.eys it is nlnor, the pra-Jor hand being the hamalo~ous 
2.5 kbp HindZIf Bepent. So while the question of rate  remains unanswerable 
regardlny; A l u ,  there is already a part ia l  answer fo r  the Kpn. You w i l l  also 
find relevmt infornation i n  Joe Pfaio’s work, Hucleic Acids Res. 10, 3175, 1882. 

Enclosed is a paper by Giovanna Grimaldi 
The paper f s  submitted to 

One more po in t ,  Cfovanncz and I po in t  out i n  the paper that our data includes 
a very tmtativc hint that the rates of hunogenizntion nay differ at di f f erent  
y o i n t s  w i t h i n  the typfcml Kpn family menher segments. 
conpri lhle  for ?‘XI?? 

DQ you have anything 

Very best rcgards, 

Sincerely, 

&mine Singer 


